The ability to localize nociceptive stimuli on the body surface is essential for an organism to respond appropriately to potential physical threats. This ability not only requires a representation of the space of the observer's body, but also of the external space with respect to their body. Therefore, localizing nociceptive stimuli requires coordinating multiple senses into an integrated frame of reference. The peripersonal frame of reference allows for the coding of the position of somatosensory stimuli on the body surface and the position of stimuli occurring close to the body (e.g., visual stimuli). Intensively studied for touch, this topic has been largely ignored when it comes to nociception. Here, we investigated, using a temporal order judgment task, whether the spatial perception of nociceptive stimuli is coordinated with that of proximal visual stimuli into an integrated representation of peripersonal space. Participants judged which of two nociceptive stimuli, one presented to either hand, had been presented first. Each pair of nociceptive stimuli was preceded by lateralized visual cues presented either unilaterally or bilaterally, and either close to, or far from, the participant's body. The perception of nociceptive stimuli was biased in favor of the stimulus delivered on the hand adjacent to the unilateral visual cue, especially when the cue was presented near the participant's hand. These results therefore suggest that a peripersonal frame of reference is used to map the position of nociceptive stimuli in multisensory space. We propose that peripersonal space constitutes a kind of margin of safety around the body to alert an organism to possible threats.
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Introduction
The localization of a nociceptive stimulus on the body surface is essential if an organism is to make a swift and appropriate response to bodily threat (Legrain et al., 2012; Mancini, Longo, Iannetti, & Haggard, 2011a) . The ability to localize a somatosensory stimulus on the body depends partially on a direct relationship between the spatial organization of the skin receptors and the spatial organization of the neurons in the cerebral cortex (Penfield & Boldrey, 1937) . However, adequate localization also requires the observer to perceive the position of the object in external space in contact with the body. Indeed, different frames of reference can be used to code the position of sensory stimuli (Vallar & Maravita, 2009) . A first distinction can be made between somatotopic and spatiotopic personal frames of reference, the latter involving the integration of the position of the limbs in space (e.g., Smania & Aglioti, 1995) . Furthermore, the representation of external space can be dissociated into peripersonal and extrapersonal frames of reference, coding respectively the position of stimuli arising close to vs. far from the body (Halligan & Marshall, 1991) . Interestingly, the peripersonal frame of reference codes both the position of somatosensory stimuli on the body surface and the position of stimuli in external space (e.g., visual stimuli), when they are seen close to the body; it therefore allows an individual to coordinate the map of the body and the map of external close space into an integrated multisensory representation of space (Cardinali, Brozzoli, & Farnè, 2009; Rizzolatti, Scandolara, & Gentilucci, 1981; Spence & Driver, 2004) . Whereas the external frame of reference is particularly relevant to guiding the preparation of reaching movements, the representation of peripersonal space is believed to be involved in the direct (i.e., without reaching movement) manipulation of objects in external space (Rizzolatti, Fadiga, Fogassi, & Gallese, 1997) . Moreover, it is also believed to be part of a cortical defensive system, designed to trigger defensive motor actions (Graziano & Cooke, 2006 
